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INTRODUCTION 
Since the time immemorial man has been at a constant war with 
the insect pest. The insects evolved on the earth, much before the man 
come to exist. Insects compete for the food, adversely affect his 
dwelling as well as destroy all the fibres, basic requirements of human 
life and also affect human health. These high incidence has attracted the 
attention of entomologists for long to acquire the detailed knowledge 
about insects so that the ways could be deviced to check meance caused 
by them. Heavy losses of affected food, resources of the latter. Uttar 
Pradesh is primarily an agricultural state more than 75% of the land area 
of this state is under agricultural practices. 
Food is of primary importance to man because of the population 
pressure, the task of increased food production is a top priority of our 
country. Insect pests, weeds and diseases are the factor causing 
considerable damage to plantation resulting in an eliminated crop loss of 
more than one third. These losses are higher in Asia and African 
countries amounting to more than 40% annually. In order to achieve 
increased food production more than 220 million tonnes of food grains, 
the losses due to agents are to be minimized. The number of known 
species of insects for causing damage to crops are about one thousand or 
more; 70-80% of which are responsible for maximum losses in our 
country. It has been estimated that the losses of field crop in India reach 
upto nearly 600-800 crores per year. Therefore, the entomologists and 
farmers must evolve methods to develop and apply effective control 
measure against insect pest to save the crop in field as well as under 
storage conditions. The significance of species for causing serious 
damage to crop is recognized in many South East Asian countries 
including India, Sri Lanka, Malaysia, etc. 
Introduction of insecticides has revolutionized the protection 
technology with the help of insecticides, most of the pest population is 
managed effectively in very short period. Comprehensive results are 
being carried out on systemic insecticides with the object to control 
insects. Pesticides had contributed a lot to welfare of man from last four 
decades. In order to accomplish the purpose, the pesticides must be 
lethal to the pests. Many countries therefore had adapted a procedure to 
protect the public against harmful effects of these chemicals in food 
while at the same time recognizing legitimate need for their use in 
agriculture. In our country the consumption of synthetic organic 
pesticides (Spollen and Isman, 1996) had led to important role in 
increasing food production. The high specific toxicity against the target 
pest should not affect the rest of ecosystem, so that natural parasite, 
predator against other beneficial insects are unharmed. 
In the improvement of agricultural output, high yielding varieties, 
fertilizers, irrigation and pesticides are required all over the world. 
During the recent years the most significant breakthrough in a chemical 
pesticides had certainly the commercial variable systemic pyrethroids. 
The development of effective suitable synthetic natural pyrethroids for 
crop production is a relatively recent origin compound to one of recent 
insecticides. Further introduction on the chemical structure of 
pyrethroids by incorporation of other groups of systemic insecticides 
had led to development of much advanced insecticides (Naumman, 
1981) that photostable pyrethroids have already gained more than 30% 
of world market of insecticides. 
These insecticides affect the nervous system, the insects get 
paralysed and fall to ground. The major metabolic pathway of pyrethroid 
appears to involve oxidation by mixed function of oxidase and the 
process involves the breakthrough of pyrethroid and inhibits the 
metabolism. 
According to Lai and Gupta (1998) cotton is a primary cash crop 
of India, and receives more insecticides than any other crop. About 54% 
of pesticides is consumed in India for cotton alone (Anonymous, 1997). 
Ajri et al. (1986), Patil et al. (1986) pointed out that introduction of 
synthetic pyrethroids brought desired effect in control of cotton boll. 
This has also resulted in resurgence of less important insect species. 
They further observed that heavy build up of aphids, white flies, mealy 
bugs, mites in cotton system as a consequence of excessive use of 
synthetic pyrethroids. 
In order to protect the crop from these pests, synthetic insecticides 
are in vogue. But due to high residues problem in cotton oil because of 
excessive use of pesticides. The development of alternative plant 
protection technology based on plant extracts now become applicable. 
Among them neem products have been found effective against wide 
range of pest of important crops (Schmutter and Singh, 1995, Parmar, 
1995, Haris, 2001). Maize is the major cultivated host of Choroedocus 
illustris (Acri.) and its both stages (nymphs and adults) feed on maize 
leaves. Maize borer, Choroedocus illustris is noticed as a best, wherever 
this crop is grown, but usually high damage is observed in some 
localities. The damage caused to hybrid maize always appeared to be 
more serious. In order to protect the crop from this pest earlier synthetic 
insecticides were used, but now plant extracts are preferred (Pradhan 
etal., 1962, Saxena, 1989). 
Increasing realization of the magnitude of hazards due to 
insecticides has intensified search for compounds of lower mammalian 
toxicity. The available of pyrethrum, rotenone and nicotine shows that 
these plant origins are comparatively safer to mammals and higher 
animals. Feinstein (1952), Deshmukh and Borley (1975) assessing for 
the insecticidal value in different parts of plant material initiated studies 
on plant parts showing greater bio-activity. 
Neem trees has emerged as a single most important source of 
insecticides. All parts of the tree are biologically active. The maximum 
insecticidal activity is in seed kernel. According to Singh (1993), the 
kernel extracts and pure compound isolated from the seed have shown 
diverse biological effects against insects i.e. they may act as a repellant, 
feeding oviposition deterent, growth regulator and sterilant effects. 
Jhansi Rani (1984), compared the antifeedant property of ethanolic and 
aqueous extracts of deoiled neem seed kernel against desert locust. She 
further observed that ethanolic extract completely inhibited the feeding 
of locust on cabbage leaves. McMillan et al. (1969) were the first to 
report good distrupting effect of chloroform extract leaves of Melica 
azedarach a close relative to neem against Spodoptera frugiperda and 
Helioths zea. Gill and Lewis (1971) reported that Pieris brassicae larvae 
feed on the foliage treated with neem kernel extract failed to develop to 
maturity and most of them died while moulting. It was further observed 
that formation of pupae was prolonged. 
Koul (1985) observed that Azadirachtin in the dose range 1-8 
|ig/gm caused, a reduction in body weight of first nymphal instar of 
desert locust Schistocerca gergaria. He further observed, Azadirachtin 
when applied to various stages of development of red cotton bug 
Dysdercus koenigii caused non-plasticisation of wing lobes and 
development of wingless adult. Singh (1993) found Azadirachtin to 
affect vitilogenesis a process in which maturing adult insects synthesize 
specific protein which are incorporated into the oocytes leading to their 
mortality. Locusta migratoria had a smaller ovaries and a number of 
oocytes become less. He further studied that injection of 1 ^ gm of 
Azadirachtin in red cotton bug caused 50% of mortality by seventh day 
of treatment and showed significant effect on reproduction behaviours. 
No eggs were laid due to failure of vitilogensesis. 
Suryakala et al. (1995) studied ovicidal activities of plant extracts 
on Dysdercus koenigii. They further observed a complete inhibition of 
hatching and arrested embryonic development specially blastoderm 
formation. 
Verma and Yadav (2003) studied antifeedant properties of extract 
of different plant against Dysdercus koenigii. The feeding activity 
decreased significantly in all. 
Gupta et al. (1994) while studying the efficacy of diflourobenzen 
as a sterlient for Dysdercus cingulatus, observed high rate of oviposition 
and fertility of the eggs. 
Khan et al. (1997) made attempts on relative toxicity of different 
insecticides against Dysdercus cingulatus. They found that these 
insecticides show significantly heterogenous results as compared to 
organophosphorus insecticides against Dysdercus koenigii. Keeping in 
view of above considerations, there is a great importance of synthetic 
chemical as well as plant extracts. The present investigation was aimed 
to make the bioassay test of both types of chemicals against three 
agricultural important pests viz. Dysdercus cingulatus (Fabricius), 
Choreodocus illustris (Acrididae) and Dysdercus koenigii (Fabricius). 
MATERIALS AND 
METHODS 
1. Rearing and Breeding of stock 
In the present investigation the insect pests viz. Dysdercus 
cingulatus, Dysdercus koenigii and Choroedocus illustris were collected 
fro, Naqvi Park, University Fort and Agricultural Farm of A.M.U. 
Aligarh. The identification was checked by taxonomist of the 
Department of Zoology. The culture of above pests was maintained in 
the insectary under the controlled conditions at 27±2 °C and relative 
humidity 65.75%. The cotton seeds were washed properly and soaked at 
room temperature. The insects D. cingulatus and D. koenigii were fed 
seeds. Maize leaves were washed properly and dried at room 
temperature for feeding of C. illustris. All the above insects were 
transferred in different sterilized jars covered with muslin cloth for mass 
culture. During the investigation the insects were handled with care to 
avoid any physical and mechanical injury. 
2. Preparation of Insecticides 
Chemical Insecticides 
Technical grade sample of Cypermethrin 25% EC-Trofy 25 EC 
(Searic India Ltd., Bombay), Malathion 50% EC-Jaithion (Jai Shree 
Rasyan Udyog Ltd., Delhi), Methyl Parathion-Metacid 50 (Bayer India 
Ltd., Bombay), Monocrotophos 36% S.L.-Sriphos 40 (A Divil of 
Industries Ltd., Udaipur) were obtained from the manufacturers. The 
solutions were prepared according to Pearson's square method. 
Technical materials were diluted to 0.2% stock solution using double 
distilled water and were further diluted according to the requirements. 
Plant extracts 
Azadirachta indica (leaves, Neem seed kernel, Neem seed, Seed 
coat), Hevea brasiliensis (leaves) and Lantana camara (leaves) used in 
the present study were collected from university Agriculture farm. For 
Scanning the material for their biocidal activity only the plants were 
selected known for medicinal properties (Table 1). 
3. Processing of Plant Material From Testing their Biocidal 
Properties 
The fresh plant material were brought to the laboratory, washed 
properly to remove dirt etc., if any and chopped into small pieces with 
the sharp knife. Five gm of chopped material was crushed into fine paste 
with the help of stone grinder, the paste obtained and was diluted in 
100 ml with double distilled water and filtered through muslin cloth. 
The filterate (0.5 gm) of emulin (E-77) was added as a wetting reagent. 
The concentration of suspension thus prepared at 5%. The dilution was 
made with distilled water and emulin (E-77) was kept constant 0.5% in 
the final formulation. 
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Preparation ofAlcholic Extracts 
A. indica (leaves, Neem seed kernel, Neem seed. Seed coat), L. 
camara (leaves) and H. brasiliensis (leaves) were washed thoroughly 
with distilled water and dried at room temperature. Fine powder was 
prepared by grinding. The 100 gms of plant material was mixed with 
100 ml of petroleum ether. The mixture was left over night at room 
temperature for the extraction of the required material. These material 
was filtered by using whatman filter paper-2. The residue so obtained 
was again subjected to the same treatment as described by Bano (1995). 
The final filterate was treated with 200 ml of Methanol 90% for 
one hour. The process was replicated twice. The solution of filterate was 
left for evaporation in water bath at a temperature of 44-45±3 °C. After 
evaporation the residue was mixed with 200 ml of Ethyl Acetate and 
water (1:1 v/v). The Ethyl Acetate fraction (EAF) was obtained and later 
washed thrice with double distilled water so as to discard water soluble 
product by putting Ethyle Acetate fraction (EAF) in separating funnel 
till the layer of EAF and water got separated. In the later stage, the 
water layer was drained out from the separating funnel and 5 gm of 
anhydrase sodium sulphate was added to the thoroughly washed fraction 
of Ethyl acetate to remove moisture content. Mixture was again filtered 
till the total dryness was obtained. The residue was mixed with 100 ml 
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of carbon tetrachloride at a temperature 0±4 °C to get crystals. These 
crystals thus obtained were considered technically 100% pure. From this 
pure material, 2% stock solution was prepared (by Pearson's square 
method) using double distilled water with the help of magnetic stirrer in 
order to dissolve the material completely and stock solution refrigerated 
until needed. 
Testing Insects 
In view of the specificity of insecticidal action, the plant extracts 
were tested against three different species of adult insects. The cotton 
seeds were soaked in different concentrations of insecticides and plant 
extracts separately. In case of C. illustris the leaves were cut into an 
appropriate size and were fitted in the petridish. The insects were 
allowed to feed. Sprays were done after every 5 min. The mortality 
counts were made during their feeding period in all cases. After the 
treatment insects were removed carefully with the help of brush. The 
mortality was assessed after 24 hours. The whole of the experiment was 
replicated thrice along with in each replica and there were 50 insects in 
each replicate. 
DIAGRAMATIC REPRESENTATION OF PLANT MATERIAL EXTRACT 
FINE POWDER (100 gm) 
+ 
PETROLEUM SPIRIT (100 gm) 
OVERNIGHT FOR DEFATENING AND 
EXTRACTION 
RESIDUE 
+ 
PETROLEUM SPIRIT (100 ml) 
FILTER 
RESIDUE DISCARDED 
FILTERATE + METHANOL 90% (200 ml) TWICE 
1 hr 
EVAPORATE (47 ± 2 °C) 
I 
RESIDUE + ETHYL ACETATE : WATER ( 1 : 1 , v/v) 200 ml 
ETHYL ACETATE FRACTION (EAF) WASHED TWICE WITH WATER 
I 
EAF + SODIUM SULPHATE, ANHYDROUS (5 gm) 
FILTER 
f 
FILTERATE EVAPORATED TO DRYNESS (47 ± 2 °C) I 
RESIDUE + CARBON TETRACHLORIDE (100 ml) 
KEPT AT 0 ± 4 "C 
CRYSTALS 
Fig. A 
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4. STATISTICAL ANALYSIS 
The following statistical procedures were used during the course 
of present investigation. 
(a) Arithmetic Mean (AM) and Standard Deviation (SD) 
The Arithmetic Mean and Standard Deviation were calculated for 
each chemical and plant extracts, concentration as well as experimental 
pests. 
Ifx 
A.M. = 
where 'x' no. of insect and ' f corresponding frequency and X^ is sum of 
all frequencies. 
Ix' - (Zx)^  
s.d. = • 
N - 1 
Where 'x' is percent mortality and 'N' is number of observations. 
(b) Chi-square (x^) Analysis 
X for homogeneity/heterogeneity was applied to verify the 
significant differences between the samples. 
(fo - fe)' 
x' = Z 
fe 
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where (fo) and (fe) are the observed and expected frequencies 
respectively. 
(c) Coefficient of Correlation 
To set a relationship between the applied concentrations of 
insecticide as well as plant extracts against the mortality of insects 
(pests), coefficient of correlation was used and calculated as:-
(IX) (EY) 
ZXY-
N 
(ix)2 iiyf 
(ZX^ )(ZY' ) 
N N 
Where 'X' is concentration applied and 'Y' is the percent mortality 
noted after the respective treatment. 
{d) Linear Regression Equation 
The coefficient of linear regression, P (slope) of Y on X is 
calculated as follows: 
AY change in the value of X 
AX change in the value of Y 
The Y intercept is calculated as 
y = a + bx 
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This equation has been obtained to study the effect in terms of 
transformed mortality as a linear regression of different 
insecticides/plant extracts at different concentrations, respectively. 
(e) Lethal concentration 
LC50 values were calculated from the transformed mortality -
concentration graph. 
if) Relative Ratio {RR)/Toxicity Ratio 
Relative ratio for insecticides/plant extracts for the LC50 values 
was calculated by taking the highest LC50 as unity and dividing it by the 
respective LC50 of the same vertical column. 
RESULTS 
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In the present study survey was conducted from Naqvi park, 
University Fort and A.M.U. Agricultural farm and survey insect were 
brought to laboratory for further study. The comparative efficacy of 
following insecticides cypermethrin, Malathion, Methyl Parathion, 
Monocrotophos and plant extracts A. indica (leaves), A. indica (Green 
Neem Seed Coat), A. indica (Yellow Neem Seed Coat), A. indica (Neem 
Seed Kernel), L. Camara (Leaves), H. brasiliensis (Leaves) used against 
adults Dysdercus cingulatus (Fabricius), Choroedocus illustris 
(Acrididae) and Dysdercus koenigii (Fabricius) (Table 1, 2, 3). 
(1) Dysdercus cingulatus Fabricius 
Dysdercus cingulatus is commonly known as the "Red Cotton 
Bug". D. cingulatus Fabr. an important representative of hemiptearan 
family Pyrchocoreidae. It is one of the major pests of cotton and other 
fibrous crops specially of the family Malvaceae. The bugs are elongated 
slender insects, crimson red with white bands across the abdomen. In the 
spring, the bug becomes active and lays egg in the moist soil on an 
average of 100-130. The eggs are spherical and bright yellow. They hatch 
in 7-8 days and a young nymph has a blobby abdomen, but as they grow 
older, they become more slender and develop black marking on the body. 
There are five nymphal stages and the development is completed in 49-89 
days (Plate No. 1). 
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(2) Choroedocus illustris Acrididae 
C. illustris is commonly known as the grasshopper. They are 
polyphagous and feed on leaves of rice, maize, millets, sugarcane etc. 
C. illustris is an important representative of Acrididean family 
Pyrrhocoreidae. The adults are 40-50 mm long and have a shining brown 
colour. A female can lay on 50-60 eggs in egg pods or capsules. Nymphs 
are yellowish, with many reddish brown spots in early stages, but become 
brownish as grow older. There are five nymphal stages and development 
is completed in 80-120 days at 35 °C and R.H. 60-70% (Plate No. 2). 
(3) Dysdercus koenigii Fabricius 
D. koenigii Fabricius is also commonly known as "Red cotton 
bug". The adult insect is 1.5 cm long, the male slightly shorter than 
female. The forewings are half (anterior) reddish brown with a black dot 
each and half black. The eggs are laid in clusters of 80-100 in craks of the 
soil. These are five nymphal stages noted and the development is 
completed in 90-92 days at 29±1 °C R.H. (80-90)±l (Plate No. 3). 
Selection of a particular stage suited for the purpose of the study 
was made due to easy rearing and hardy native in laboratory conditions. 
These selected adults stages of the three pests were reared and subjected 
to toxicity of Cypermethrin, Malathion, Methyl Parathion and 
Monocrotophos and six plant extracts i.e. A. indica (Leaves), A. indica 
17 
(Green Neem Seed Coat), A. indica (Yellow Neem Seed Coat), A. indica 
(Neem Seed Kernel), L. camara (Leaves) and H. brasiliensis (Leaves) 
(Tables 1-3). The concentration chosen were 0.005, 0.01, 0.025, 0.05, 0.1, 
0.25, 0.5 and 1.0 percent. 
EFFECTS OF INSECTICIDES 
1. Dysdercus cingulatus 
1 (a) Toxicity 
The observations made on the comparative response of D. 
cingulatus adults when are allowed to feed on cotton seeds, indicates the 
highest mortality 100% at 1% concentration of Monocrotophos. The least 
mortality (4.0%) is observed at 0.005% of Cypermethrin (Table 1). 
Value of chi-square (x )^ in case of cypermethrin (21.46) is 
significant at 0.1% level. Malathion (0.65) is significant at 5% level. 
However, the value with Methyl Parathion, 30.78 is non-significant and 
Monocrotophos (16.41) at 1% level. 
It is observed from the statistical results that the highest slope (p) 
is noted for Monocrotophos (63.34) and lowest for Methyl Parathion 
(39.01) (Table 4; Figs. 1, 11-14). 
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1 (b). Lethal concentration 
It is observed that the highest LC50 values (0.562) was for 
Malathion being the highest and lowest for Methyl Parathion. (Table 4). 
1 (c). Co-efficient of Correlation 
A perfect positive correlation (r = 0.90) is noted for 
Monocrotophos and the least value (r = 0.74) is obtained for cypermethrin 
in case of D. cingulatm. 
1 (d). Relative Ratio 
Methyl Parathion is found to be least toxic and Malathion is found 
to be highly toxic against D. cingulatus when calculated from the values 
ofLCso. 
2. Choroedocus illustris 
2 (a). Toxicity 
The data presented in table 2 show that when the adults of C. 
illustris are allowed to feed on the treated maize leaves with various 
concentrations of insecticides, the highest mortality 86% is observed at 
1% concentration of Monocrotophos. The mortality decreases with 
decrease in the concentration of insecticides, at 0.005% concentration of 
it. Least mortality response is noted against Malathion which is zero. 
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Chi-square values of Cypermethrin (5.50), Malathion (1.96) and 
Mehtyl Parathion (7.02) are significant at 5% level. The value of 
Monocrotophos (17.76) is significant at 1% level when compared with its 
standardized tabular data (Table 5). The highest value of slope (P) is 
noted for Methyl Parathion (77.48) and lowest for Cypermethrin (57.86) 
(Table 5; Figs. 1,3, 11-14). 
2 (b) Lethal concentration 
The LC50 value calculated shows the same value for all the 
insecticides (0.487) except Cypermethrin where it is differed (0.487). 
2 (c) Coefficient of Correlation 
A positive correlation (r = 0.87) both for Malathion and Methyl 
Parathion is calculated and a relatively least value (r = 0.81) is obtained 
for Cypermethrin in case of C. illustris. 
2 (d) Relative Ratio 
From LC50 values, the relative ratio in toxicity is same (1.000) for 
all except Cypermethrin. 
3 Dysdercus koenigii 
3 (a) Toxicity 
It is observed that when the D. koenigii adults were allowed to feed 
on treated cotton seeds with 1% concentration of Malathion and 
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Monocrotophos, mortality reaches to 100%, which is highest. At 0.005% 
concentration of Malathion cent percent survival was observed (Table 3). 
All the exposure of Cypermethrin, Malathion and Monocrotophos 
are significantly heterogenous (p < 0.05) as inferred from the chi-square 
values (Table 6). 
The highest slope (P) is shown by Malathion (93.05) and the lowest 
by Methyl Parathion (57.74) (Table 6; Figs. 2, 3, 11-14). 
3 (b) Lethal Concentration 
It is calculated that the LC50 values were highest (0.50) for 
Cypermethrin and Malathion and lowest for Methyl Parathion (Table 6). 
3 (c) Coefficient of Correlation 
Comparatively a higher positive correlation value (r = 0.97) is 
obtained for Cypermethrin in the present case. The least value (r = 0.92) 
is noted for Methyl Parathion. 
3 (d) Relative Ratio 
The relative ratio calculated from LC50 values is same for 
Cypermethrin and Malathion (1.000) whereas in toxicity Methyl 
Parathion proved to be least toxic. 
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COMPARISON OF REGRESSION LINES OF THE THREE PESTS 
(1) Cypermethrin 
The 0.25% concentration of Cypermethrin, shows its maximum 
effectiveness on D. cingulatus (28.78% mortality) and least on D. 
koenigii (26.39% mortality). At all the concentrations highest transformed 
mortalities are obtained for D. cingulatus and lowest values are that for 
D. koenigii. 
(2) Malathion 
A higher mortality response is shown by D. cingulatus (28.78% 
mortality) at 0.25% concentration and less by D. koenigii (26.39%) at all 
the applied transformed concentrations of Malathion. 
(3) Methyl Parathion 
At 0.25% transformed concentrations of Methyl Parathion, 
maximum effectiveness was on D. cingulatus (32.84% mortality) 
continued upto 0.75% concentration and less effect on C. illustris 
(27.23%) where mortality was observed in the range of 0.25%-0.75% 
concentrations. 
(4) Monocrotophos 
The insecticide shows its highest toxicity on D. cingulatus in a 
range of 0.25%-0.75% whereas the lead response is shown by D. koenigii 
in the above range of transformed concentrations. 
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COMPARATIVE TOXICITY RESPONSE OF THE PESTS 
AGAINST INSECTICIDES 
1. Cypermethrin 
D. cingulatus > C. illustris > D. koenigii 
2. Malathion 
D. cingulatus > C. illustris > D. koenigii 
3. Methyl Parathion 
D. cingulatus > D. koenigii > C. illustris 
4. Monocrotophos 
D. cingulatus > D. koenigii > C. koenigii 
EFFECT OF PLANT EXTRACTS 
1. Dysdercus cingulatus 
1 (a) Toxicity 
The observations made on comparative response against plant 
extracts on D. cingulatus adults (which were allowed to feed on treated 
cotton seeds), indicated the highest mortality rates (75%) at 1% 
concentration of ^. indica (Neem seed kernel). The minimum mortality is 
observed at (0.005%) was observed in the extracted leaves of Hevea 
brasiliensis (leaves) at 3.00% (Table I). 
The toxicity responses of A. indica (Leaves, Green Neem Seed 
Coat, Yellow Neem Seed Coat, Neem Seed Kernel), Lantana camara 
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(Leaves) and Hevea brasiliensis (Leaves) are significant at 5% level as 
obtained from chi-square (x ) test. 
It is calculated that the highest slope (p) is noted for L. camara 
(Leaves) i.e. (53.74) and lowest for H. brasiliensis (Leaves) (42.05) 
(Table 4; Figs. 9, 10, 15-20). 
1 (b) Lethal Concentration 
The LC50 value calculated shows the highest value (0.487) for all 
the plants extracts except the H. brasiliensis (Leaves) and A. indica 
(Leaves), and a lowest value (0.462) for A. indica (Leaves). 
1 (c) Coefficient of Correlation 
A perfect positive correlation (r = 0.96) is noted for L. camara 
(Leaves) and least value (r = 0.81) is obtained for^l. indica (Leaves and 
Neem Seed Kernel) in case of D. cingulatus (adults). 
1 (d) Relative Ratio 
All the plant extracts except A. indica (Leaves) and H. brasiliensis 
(Leaves) are most effective while A. indica (Leaves) proved to be least 
toxic in case of D. cingulatus as calculated for chi-square analysis. 
2 Choroedocus illustris 
2 (a) Toxicity 
The data presented in Table 2 shows that when the adults of 
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C. illustris are allowed to feed on the treated maize leaves with various 
concentrations of plant extracts, the highest mortality (82%) is observed 
at 1% concentration of Azadirachta indica (Leaves), at 0.005% 
concentration of Hevea brasiliensis (Leaves). However, A. indica 
(Leaves) shows no mortality. 
The toxicity responses of all plant extracts are found to be highly 
significant (p < 0.05) as is inferred from chi-square (x )^ test. 
It is observed that the highest slope (p) is noted for A. indica 
(Leaves) (71.53) and lowest for A. indica (Yellow Neem Seed Coat) 
(44.60) (Table 5; Figs. 5, 7, 15-20). 
2 (b) Lethal Concentration 
The LC50 value calculated shows the highest value (0.487) for both 
A. indica (Leaves) and H. brasiliensis (Leaves) while a least value 
(0.462) is noted for A. indica (Green Neem Seed Coat and Yellow Neem 
Seed Coat). 
2 (c) Co-efficient of Correlation 
A positive correlation (r - 0.91) is noted for H. brasiliensis 
(Leaves). A least value of 'r' (r = 0.76) is obtained for .4. indica (Yellow 
Neem Seed Coat) in case of C. illustris adults. 
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2 (d) Relative Ratio 
The statistical analysis shows that both the A. indica (Leaves) and 
H. brasiliensis (Leaves) are most effective (R.R. = 1.000) and A. indica 
(Green neem seed coat and yellow neem seed coat) are least effective 
(R.R. = 0.948) at LCso-
3 Dysdercus koenigii 
3 (a) Toxicity 
It is observed that when the D. koenigii adults are allowed to feed 
on treated cotton seeds with 1% concentration of L. camara (Leaves), 
mortality reaches to 79% which is highest. At 0.005% concentration of ^. 
indica (Yellow Neem Seed Coat) and L. camara (Leaves) there is no 
mortality at all (Table 3). 
All the responses, except for A. indica (Neem Seed Kernel) are 
highly significant (p < 0.05) as inferred from the y^ values (Table 6). The 
efficacy oi A. indica (Neem Seed Kernel) is non significant as the ^ 
value is (18.01) which is greater than its tabular value (i.e. 14.07, 
p <0.05). 
It is also observed that the highest slope (p) (66.87) is noted for A. 
indica (Yellow Neem Seed Coat) and the least (52.50) for A. indica 
(Neem Seed Kernel) (Table 6; Figs. 7, 8, 15-20). 
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3 (b) Lethal Concentration 
It is observed that the LC50 value is the highest (0.487) in^ . indica 
(Green Neem Seed Coat and Yellow Neem Seed Coat) and H. 
brasiliensis. Least (0.475) is for of A. indica (Leaves and Neem Seed 
Kernel) and L. camara (Leaves). 
3 (c) Co-efficient of Correlation 
A perfect positive correlation (r = 0.97) is noted for Hevea 
brasiliensis (Leaves) and comparatively a least value (r = 0.78) is 
obtained for A. indica (Leaves) in case of D. koenigii adults. 
3 (d) Relative Ratio 
A. indica (Leaves, Neem Seed Kernel) and L. camara (Leaves) are 
least toxic (R.R. = 0.950) and A. indica (Green Neem Seed Coat and 
Yellow Neem Seed Coat) and H. brasiliensis (Leaves) are highly toxic 
(R.R. = 0.974) in case of D. koenigii adults. 
COMPARISON OF REGRESSION LINES OF THE THREE PESTS 
1 Azadirachta indica (Leaves) 
The 0.25% concentration of A. indica (Leaves) shows its highest 
effectiveness on D. cingulaius (30.36% mortality) and least effect on C. 
illustris (27.88% mortality). At all the concentrations upto 0.5% highest 
transformed mortality are obtained for D. cingulatus and the lowest for 
C. illustris. 
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2 Azadirachta indica (Green Neem Seed Coat) 
The statistical analysis shows no major difference in transformed 
mortalities at all the three pests against this plant extract. At some lower 
concentration i.e. 0.25%, comparatively a higher transformed mortality is 
obtained both for D. cingulatus and C. illustris. 
3 Azadirachta indica (Yellow Neem Seed Coat) 
At 0.25% concentration of A. indica (Yellow Neem Seed Coat) 
maximum effectiveness (29.89) mortality is noted on C. illustris and least 
(27.11) mortality on D. koenigii. At all the concentrations upto 0,75% 
highest transformed mortalities are obtained for C. illustris and the lowest 
values are that for D. koenigii. 
4 Azadirachta indica (Neem Seed Kernel) 
Toxicity of higher magnitude (76.91) is observed against D. 
cingulatus at some lower concentrations. Least (76.46) effect is noted 
against C. illustris at all the possible concentrations. 
5 Lantana camara (Leaves) 
The plant extract shows comparatively the maximum effects on 
both C. illustris and D. cingulatus at all the concentrations. Minimum 
effect on D. koenigii is noted in the present case. 
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6 Hevea brasiliensis (Leaves) 
Maximum effect (27.43%) on D. cingulatus is noted at lower 
concentration (0.25%). The lowest response at 0.25% concentration is 
shown by D. koenigii where 26.35% transformed mortality is noted at the 
respective concentrations. 
COMPARATIVE TOXICITY RESPONSE OF THE PESTS 
AGAINST PLANT EXTRACTS 
1. Azadirachta indica (Leaves) 
D. cingulatus > D. koenigii > C. illustris 
2. Azadirachta indica (Green Neem Seed Coat) 
D. cingulatus > C. illustris > D. koenigii 
3. Azadirachta indica (Yellow Neem Seed Coat) 
C. illustris > D. cingulatus > D. koenigii 
4. Azadirachta indica (Neem Seed Kernel) 
D. cingulatus > D. koenigii > C. illustris 
5. Lantana camara (Leaves) 
C. illustris > D. cingulatus > D. koenigii 
6. Hevea brasiliensis (Leaves) 
D. cingulatus > C. illustris > D. koenigii 
Plate No. 1. Dysdercus cingulatus Fabricius 
Plate No. 2. Choroedocus illustris Acrididae 
\ 
I 
OTIS CROP PEST 
RED COTTON BUG (Qysskrcus kafiuigii) 
Fabricius (Hemiptera:pyrrhocoridae) 
All tofvaJ stages. 
Plate No. 3. Dysdercus koenigii Fabricius 
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Fig. 1. Transformed Mortality Response (TMR) in terms of regression lines 
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Regression of Mortality 
1201 
100' 
M 80 
o 
I 
a 
2 
H 
60 
40 
20' 
D D. cingulatus 
A C illustris 
X £). koenigii 
0 0.25 0.5 0.75 1 
% Concentration oiA. indica (Yellow Neem Seed Coat) 
Fig. 7. Transformed Mortality Response (TMR) in terms of regression lines 
against A. indica (Yellow Neem Seed Coat) 
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DISCUSSION 
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Pesticidal chemicals have contributed lot to the welfare of man 
throughout the world for the last five decades. Many of the pesticides 
used in unjustifiable quantities are harmful to man and their live stock. 
Most of developing countries have, therefore, adopted procedure to 
protect the mankind and the agricultural crops against harmful effect of 
these chemicals. 
Pesticidals have played an important role in increasing food 
production, crops, fibres etc. in a number of countries. In India, however, 
their use is still limited. 
In present day, systemic insecticides and pyrethroids are widely 
used for controlling many agricultural pests because of broad spectrum 
activities against variety of insects and also having low mammalian 
toxicity. 
Plants are richest sources of organic chemical. Out of an estimated 
four lakhs plant species, only about ten thousands have been chemically 
identified. During the course of evaluation of plants, many species have 
developed complex, defense system based on allelo-chemicals (secondary 
plant product) against insect pest, pathogens, parasites, weeds. 
Neem is regarded as a "miracle tree" fo the tropics as its 
multidimensional utilization. It is one of the richest source of biologically 
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active compound which are insecticidal, nematicidal, fungicidal, antivinal 
and medicinal in nature. 
The insecticidal nature of the neem is well known over past 30 
years the effect of neem products have demonstrated in more than one 
thousand eight hundred publications. In the process more than 3000 
species belonging to Dermaptera, Orthoptera, Lepidoptera, Coleoptera, 
Hemiptra etc. have been reported to be controlled by various neem 
products. 
Relative toxicity of insecticides and plant extracts has been 
evaluated against the three important insect pests, namely Dysdercus 
cingulatus, Choroedocus illustris and Dysdercus koenigii to suggest a 
safe method of insect pest control. All the four insecticides 
(Cypermethrin, Malathion, Methyl Parathion and Monocrotophos) were 
applied against the three insect pests. It adversely affected the survival 
rate and on an average the mortality rate increased with increasing the 
concentrations of insecticides (Tables 1, 2 and 3). 
During the present investigations, it is observed that Cypermethrin, 
Malathion, Methyl Parathion and Monocrotophos showed adverse lethal 
effects against the three insect pests. One percent concentration of 
monocrotophos resulted in 100% mortality of D. cingulatus and D. 
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koenigii while 1% concentration of Cypermethrin resulted in 90% 
mortality of D. koenigii (Tables 1, 2 and 3). The 1% concentration of 
malathion resulted in 100% mortality in D. koenigii. 
The data show that malathion emerged to be most toxic against C. 
illustris followed by D. koenigii and D. cingulatus (LCso = 0.487, 0.500 
and 0.562 respectively) in comparison to other three insecticides namely 
Cypermethrin, Methyl Parathion and Monocrotophos. Parmar and Ketkar 
(1993) also reported the toxicity of RD-9 repelin on the growth and 
development of red cotton bug. 
All the chemical treatments are significantly superior to 
Phyto/Plant extracts against the three insect pest studied in present study. 
However, even very low dosages of chemical insecticides are not 
recommended for the control of insect pests because of their residual 
effect. Neverthless, low damages of insecticides can be used for the 
control of insect pests as they have low mammalian toxicity and residual 
effect in comparison to Phyto/Plant extracts. 
According to Rajasekaran and Kumarswamy (1995), the increasing 
concern for environmental awareness of pesticide hazards has evoked a 
world wide interest in pest control agents of plant origin. These plant 
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extracts are safer for pest control programme and may prevent several 
adverse effects caused due to synthetic insecticidal applications. 
It is observed that the extracts of A. indica (Leaves), A. indica 
(Green neem seed coat and yellow neem seed coat) and A. indica (Neem 
seed kernel) show adverse lethal effect on the three insect pests. At 1% 
concentration of 4^. indica (Leaves) extracts resulted in 82% mortality of 
C. illustris, while in 1% concentration of y4. indica (Neem seed kernel) 
extract resulted in 75% mortality of D. cingulatusi. Neem leaves have 
been used for centuries in India for pest control (Saxena, 1989), neem 
extracts have been studied since the early 1960's for use in modern 
agriculture (Pradhan et al., 1962). 
The data show that A. indica (Green neem seed coat) emerged to be 
the most toxic against D. cingulatus as well as D. koenigii and C. illustris 
in comparison to other plant extracts (Tables 4, 5 and 6). 
Earlier, Pruthi (1937) studied the efficacy of neem plant against 
stored grain pests. In the last two decades researchers have been working 
on neem products and obtained interesting results (Chavan, 1984, Temuri, 
1987, Zebitz, 1987, Singh et al., 1988, Naqvi et al., 1989, Alaifia et al, 
1999, Ascher, 1993, Naqvi et al., 1984 and Nurulian, 1994). 
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The plant extract of L. camara (leaves) and H. brasiliensis 
(leaves) does not show lethal effects and its toxicity against the three 
pests is found to be average. Atri and Singh (1977) reported biological 
activity of the oil of L. camara against some insects. Pandey et al. (1987) 
observed that plant extract of L. camara at 1.0 and 1.5 concentration was 
effective in causing 66.66% mortality in aphids. In 1992, Saxena et al. 
(1989) found that aerial parts of L. camara possessed insecticidal, 
antiovipositional and antifeedant activities against Callosobruchus 
chinesis. The highest 1% concentration of L. camara (leaves) applied on 
D. cingulatus gives a mortality rate of 62% whereas 79% mortality is 
shown by D. koenigii. 
Undoubtedly plant extract, as toxicants are invaluable sources of 
potential insecticides and enhance the protection against three pests. Plant 
products are therefore being considered in agroecosystems and are 
implemented as pest management tool. The studies towards the mode of 
action of these plant extracts are progress and will be reported elsewhere. 
These studies would open a new era of biopesticides for insect 
management specially in Integrated Pest Management. 
SUMMARY 
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The three insect pests viz., Dysdercus cingulatus, Choroedocus 
illustris and Dysdercus koenigii are known as economically important 
agricultural pests from all over the world. Cotton and maize are a primary 
cash crops of India, and receives more insecticides than any other crops. 
In order to improve the food production, effect of some insecticides and 
plant extracts have been used against the above mentioned pests. 
The selected three pests were subjected to toxicity at eight different 
concentrations ranging from 0.005%, 0.01%, 0.025%, 0.05%, 0.1%, 
0.25%, 0.5% and 1.0% against four chemical insecticides viz. 
Cypermethrin, Malathion, Methyl Parathion and Monocrotophos and six 
plant extracts i.e. A. indica (Leaves), A. indica (Green Neem Seed Coat), 
A. indica (Yellow Neem Seed Coat), A. indica (Neem Seed Kernel), L. 
camara (Leaves) and H. brasiliensis (Leaves). 
The present observation shows the toxicities of the insecticides as 
follows. Malathion is most toxic to D. cingulatus followed by C. illustris 
and D. koenigii with LC50 values 0.562, 0.487 and 0.500 respectively. 
The plant extracts of L. camara (leaves) andH. brasiliensis (leaves) does 
not show lethal effects and its toxicity against the three pests is found to 
be average. It adversely affects the mortality rate which increased with 
increasing the concentration of insecticides and plant extracts 
(Tables 1-3). 
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The increasing concern for environmental awareness of pesticide 
hazards has been evoked a world wide interest in pest control agents of 
plant origin. These plant extracts are safer to be pest control programme 
and may prevent several adverse effects caused due to synthetic 
insecticidal applications. 
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